The objectives of this work were to determine the effect of modulation on dry matter, reduced-N, and phosphorus accumulation and partitioning in above-ground vegetative parts and pods of field-grown soybean (Glyciu 
Many studies have shown that nonnodulated soybean plants grown without supplemental N have lower N concentration and content, and lower yield than modulated plants, but that supplemental N can overcome these deficiencies (1, 6, 8) . N stress has been shown to cause earlier leaf abscission, to increase N remobilization from vegetation, and to decrease yield by decreasing seed size (7, 10) . However, the effects of N stress, particularly moderate N stress, on critical physiological parameters such as net photosynthesis, uptake of other nutrients, partitioning of photosynthate and mineral nutrients, and rate and duration of podfill are not well documented. It (4, 5) , only data concerning podded plants will be considered in this report. Dried tissue was analyzed for total N and NO3-N in 1981 and 1982, and for phosphorus in 1982 only, as previously described (4) .
Estimate of N Uptake verws N2 Fixation. The difference in total plant N content of modulated and nonnodulated plants (calculated by integration and subtraction of area under regression lines for seasonal total-N accumulation by the isolines) was used to estimate N acquisition by N uptake versus N2 fixation. This assumes that soil N uptake is equivalent for modulating and nonnodulating isolines; an assumption which is supported by observations that there were no differences in nitrate reductase activity ofthe isolines (8) , and by similar fertilizer N ('5N) uptake by modulated and nonnodulated plants (11) , under conditions where soil nitrogen availability was not severely limiting.
Statistical Analysis. Analysis of variance was performed on data of each year. Combined analysis, with years considered fixed, was conducted as described previously (9) . An overall LSD (compares between treatments at each sampling time and over sampling times) was calculated if the F statistic was significant and is included on tables as a general indication of treatment differences. More specific comparisons can be made from a combined analysis table presented previously (4) .
Dry matter, reduced-N, and phosphorus accumulation rates were calculated by taking the derivative of equations fitted to data for constituent content over the entire sampling period. LSD values were calculated for data at each sampling time and Lsi values (Least Significant Interval), which equal one-half the LSD values, are presented on the figure. A detailed description of this procedure has been described (3).
RESULTS AND DISCUSSION
Dry matter accumulation in pods was consistently higher for modulated plants compared with nonnodulated plants in both years (Table I ). This occurred despite statistically similar total above-ground dry matter accumulation for the two isolines (4). That modulated plants partitioned more dry matter to pods than nonnodulated plants is supported by the consistently higher (with one exception) dry matter harvest index of modulated than nonnodulated plants during the last half of the experimental period (Table II) . In 1981 at 115 DAP, the lack of difference between treatments for dry weight harvest index was due to an aberrant point in total plant dry matter for the modulated treatment (4); the overall F test for dry weight harvest index between treatments and over time was highly significant.
Relative to modulated plants, nonnodulated plants accumulated less N in the pods (Table I) and total plant (4) for both years. Analysis of variance over all sampling times indicated that modulated plants had significantly higher N harvest indices than nonnodulated plants in both years. Although this effect was significant overall, the N harvest indices of some individual sampling times, particularly in 1981, were not different (Table  II) . Certainly the N harvest index was not affected to the extent of dry matter harvest index when comparing modulated and nonnodulated isolines.
The difference method was used to determine that 81% and 71% ofthe reduced-N of modulated plants was derived from soil uptake in 1981 and 1982, respectively, which indicated a rela- Although the overall analysis ofvariance showed a significantly higher harvest index for phosphorus in the nodulated than in the nonnodulated isoline, these differences were confined to the 78 through 99 DAP period (Table II) . There was no difference between isolines in harvest index for phosphorus during the later stages of grain development (106 and 113 DAP). There was no significant difference between isolines in phosphorus content of pods (including seed) (Table I) or of the total plant (aboveground portion) (4) at any time during the season. Thus, total phosphorus accumulation and partitioning to pods was similar between isolines, especially as the plants approached maturity.
Data of Table I and total plant data reported elsewhere (4) were fitted to regression equations after testing the significance ofthe linear, quadratic, and cubic effects. For total plant (shoots a LSD compares between treatments at each sampling time and over sampling times. plus pods) data, cubic effects were rarely sigificant while accounting for a large amount of error, and therefore only linear and quadratic effects were used in the regression equations. For pod data, linear and cubic effects gave the best fit with the least amount of error and therefore quadratic effects were dropped. By taking the derivative of the regression equations, the rates of dry matter, reduced-N, and phosphorus accumulation were determined at each sampling time (Fig. 1) (Fig.  1, A and B) . Duration ofpodfill was the same for modulated and nonnodulated plants. Rates of reduced-N accumulation were higher for both whole plants and pods of modulated compared with nonnodulated plants (Fig. 1, C and D) . There was no difference in rates of phosphorus accumulation by whole plants or pods between modulated and nonnodulated plants (Fig. lE) (Fig. 1, A-E 
